Time course gene expression using laser capture microscopy-extracted bile ducts, but not hepatic parenchyma, reveals acute alpha-naphthylisothiocyanate toxicity.
Acute toxic responses to a 50-mg/kg oral dose of 1-naphthylisothiocyanate (ANIT) were evaluated by microarray analysis of laser capture-microdissected rat biliary epithelium or hepatic parenchyma obtained 2 and 6 hours postdose. Distinct differences in gene expression patterns between biliary epithelium and hepatic parenchyma were noted at the 2-hour postdose time point, where 375 genes were altered in biliary epithelium but only 38 genes were altered in hepatic parenchyma. Endoplasmic reticulum stress genes were uniquely expressed in biliary epithelial cells at 2 hours postdose. By 6 hours postdose, 620 genes were altered in biliary epithelium, but only 32 genes were altered in hepatic parenchyma. In biliary epithelium, expression of genes involved in the unfolded protein response had decreased compared with the 2-hour time point, while expression of genes involved in protein degradation such as proteasome-ubquination pathways and cell death pathways had increased. At this same time, hepatic parenchymal gene expression changed little. Within 6 hours following oral exposure to ANIT, prior to morphologic changes, specific biliary epithelial gene expression changes, indicative of a vigorous unfolded protein response with protein destruction and cell death pathway activation were noted, in contrast to minor changes in the hepatic parenchyma.